
,,, ,.< Li;u.

MODIS

Effect of Replan on Test& Cal

Presented to NASA GSFC
Greenbelt, Maryland

5 May, 1994

T. Pagano

!’: ;, J?,
UWM.,UIL< , ,,..;; ,.,

SANTA BARBARA RESEARCH CENTER
awbsdafy



●

●

●

●

●

●

Test

Radiometric Response
SNR, Linearity, Dy. Range, Noise’:

Spectral Response
C.W.L, B.W., O.O.B

Spatial Response
Registration, IFOV, MTF

Transient Response
Ghosting, Crosstalk, Scatter

Stray Light

Polarization Response

EM

Ambient
TN

Ambient
TN*

Ambient
TN *

Ambient

Ambient

Ambient

PF

Ambient
TN

Ambient
TN

Ambient
TN

Ambient

Ambient

Ambient
* No MWIR/LWIR Due to Window Absorption



● Engineering Model

All Performance Tests Performed on EM Except

a) MWIR/LWIR Spectral in T/V
b) MWIWLWIR Registration in T/V
c) Warm-Target Within-Field Stray Light

Additional Tests Not Performed on EM

a) 1g Release, Pointing Accuracy
b) On-Board Calibrator Check-outs
c) Mass Properties, Modal Survey
d) Acoustics, Magnetic Mapping, EMIIEMC

c Protoflight Model

All Test Performed



,,.

. . . ... . ..

1-
,

REQUIRED TESTS FOR
,

SYSTEM LEV.ELCALIBRATION
AND CHARACTERIZATION SANTA BARBARA RESEARCH CENTER[

a aubsldla~

TEST PARAMETER
SPATIAL - IFOV

RESPONSE UNIFORMITY

SPECTRAL
WAVELENGTH TOLERANCE
OUT OF BAND
RIPPLE
WAVELENGTH STABILITY
WAVELENGTH ACCURACY

POLARIZATION

fRANSIENT RESPONSE
RADIOMETRICPERFORMANCE

DYNAMIC RANGE
SNR. ....
SYSTEM NOISE MEA9
CH TO Cti UNIFORMITY
~~S~E;+OISE

SYSYEhi-CROSSTALt(
GHOSTING

GEOMETRIC PERFORMANCE
POINTING KNOWLEDGE
ALIGNMENT CHANGE
SPECTRAL BAND REG

RADIOMETRIC STABILITY
f&O~TT;;M

SPECTRAL BAND TO BAND

STRAY LIGHT
DIRECT SUNLIGHT
BRIGHT TARGET
DARK TARGET
WARM TARGET

SPEC PARA TEST PROCEDURE TEST ENVIRONMENT SCAN MIRROR STATUS ~
3.3.1 152781 AMB LAtl NON-SCANNING

3.4.5.4

3.3.3 152792 AMB LAB AND TN NON-SCANNING
3.3.3.2 AMB IAB AND TN
3.3.3.3
3.3.3.4

AMB IAB
AMB IAB AND TN

3.4.7.4 AMB IAB AND TN
3.4.7.5

3.3.5 152793

AMB IAB AND TN

AMB LAB NON SCANN Nf3. I

3.4.2 152788 AMB LAB AND TN SCANNING

3.4.4 152789 AMB L/@ SCANNING

3,4.5 AMB lA6 AND TN SCANNING
3.4.1
3.4.1
3.4.5.6
3.4.6.3.2
3.4.5.5

3.4.5.3.3
3.4.5s

152787
( ). . ----- , ?

3.4.6
3.4.6.1 152791
3.4.6.2 152791
3.4.6.3 152790

3.4.7 vls&R/:4wlR
3.4.7.1
3.4.7.2 MWIR/LWIR
3.4.7.3 152785

3.4.8
3.4.8.1 1527S7
3.4.8.2 152794
3.4.8.3 152794
3.4.8.4 152796

AMB LAB
AMB LAB

SCANNING
SCANNING. . ..——.— -----

AMB IAB NON-SCANNING
AMB IAB NON-SCANNING
AMB LAB AND TN SCANNING

SCANNING
AMB LAB
ANALYSIS
AMB IAB AND TN

AMB 1A
AMBBMB

SCAN NING

AMB IAB
\

AMB LAB
AMB LAB

GSE OPTICAL STIMUll ‘ “
IAC WITH SUTS

MGBC+MONOCHROMATOR

~ LL MATOR +POLARIZER
P:lsi. .... . .
MGBC+SUTS: IAC + SUTS

MGBC + PTG ASSY
MGBC + PTG ASSY

(-)~GBc+sBR RH,CLES F**

!JIS(IOO) AND BCS

s1S(100) AND BCS

12/93
934666ao

-’%-

.. —



● Radiometric Response S1S, BCS S1S, BCS
SNR, Linearity, Dy. Range, NO!.SF
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Spectral Response
C.W.L, B.W., O.O.B

Spatial Response
Registration, IFOV, MTF

Transient Response
Ghosting, Crosstalk, Scatter

Stray Light

Polarization Response

SSMA

IAC

SSMA

SE *

PMA

MGBC

MGBC

SSMA

S1S,MGBC

PMA

.!

.,

*No Warm-Target Within Field Stray Light
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SPHERE DIA.
● 100 cm(40 inch)

● APERTURE DIA.
45.7 cm(l 8 inch)

● 37 INDIVIDUALLY
SWITCHED QUARTZ

I+ALOGEN LAMPS

● 4050 TOTAL
WATTS

● SPECTRAFLECT ~
INTERIOR COATING

● EXTRA BACK
HEMISPHERE
WITH
PORTHOLE
FOR MODIS
STRAY LIGHT
TESTING

. 124
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TESTS
~N~ STRAY DYNAMIC RADIOMETRIC RADIOMETRIC CHANNELTO CHANNEL

LIGHT RANGE CALIBRATION STABILITY UNIFORMITY

I
t

REQUIREMENT:
I
I TYPE OF REQUIREMENT

t===-’
● RADIOMETRIC ACCURACY

BETWEEN 0.3Ltyp & 0.9Lmax

● RADIOMETRIC STABILITY
(short term: <2 weeks)

QRADIOMETRIC STABILITY
(long term: >2 weeks)

I c RADIANCE UNIFORMITY

MOt)~E~RIME

REQUIREMENT

5%, I SIGMA

<6?40, 1 SIGMA

<+/- 1.0%

<+/- 2.0?40

Sls(loo)
DERIVED

REQUIREMENT

< 3.4Y0,1 SIGMA

< 3.9Y0, 1 SIGMA

<+/- 1.OO/O

<+/- 2.0?40

< 0.3%

Sls(loo)
PREDICTED

PERFORMANCE

< 3.07io, 1 SIGMA

< 3.5?40, 1 SIGMA

<+/- 1.0’70

<+/-2.0?40

< 0.25%

. 125
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BLACKBODY CALIBRATION
SOURCE ASSEMBLY

I
SANTA BARBARA RESEARCH CENTER

a substdtary

Side View
S acer;
d’Low onductance

Heaters.
Coolant Tubing

06

I ,,022’4.
\

Front View ~
Coolant Tubing

/?
//

ton

~ 25,000 ~

SFCTION A-A

–1 000

1

PRT Mounting Pattern
Rear Plate

Heaters

128





.
,. I

,,.

T/v CALIBAD Chart 9-I ,.,
,,?::,!’ .,.

j.},
..li

. . . .

,,..
.,, :
,/’

F\G. \ SUMMARY Fractional full scale response versus BCS temperature

I

~ 3.7X):

.. ,. ~ 3.959:

1.200

1.100
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,-
; 0.400
~

k 0.300

0.200

0.100

0.000

I

Vi 1
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SSMA Spectral/Scatter
Measurement Assy I SANTA BARBARA RESEARCH CENTER
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Super-Polished
Spherical Mirror>

Double “Ribbon Filament

Monochromator Source

‘“A

v’ Table

To MODIS

I
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● EXIT SLIT CAN BE POSITIONED
ON MODIS FOCAL PLANE
WITH VERNIER POSITIONING

● AUTOMATIC SLIT WIDTH CONTROL
● LINE SOURCES QTUNGSTEN SOURCE

(3 SLIT MECHANISMS)
PROVIDE COVERS VIS/NIWSWIR

FOR MAXIMIZING THROUGHPUT
WAVELENGTH
CALIBRATION ● CERAMIC ROD SOURCE
OVER ENTIRE RANGE COVERS MWIFULWIR

“ 115
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ROTARY
RETICLE

WHEELAT.
FOCAL PLANE

WITH
x,Y,Z MOTION

REFLECTIVE
COLLIMATOR
SUBSYSTEM

VACUUM
HOUSING

—. --—

SELE
ALIGNME

FOCUS SUBS

SPHERICAL
BLACKBODy
sOURCE .

SUBTRACTIVE

/

DOUBLE
MONOCHROMATOR
ASSEMBLY

/’”
~iOLDING FLAT

(AZIMUTH & ELEVATION)
ADJUSTABLE tl” NW

‘. 109
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COLLIMATOR COllimatOr pR -----
DIAGONAL

7/Ft
MIRROR (0 12.60,

TRACK MIRROR
(0 3.60)

(014.60)~
.

\\

IIMARY
It F/S)

T

P
.+”\ /l——/—

VERTICLE LINEAR
ACTUATOR (TRACK)

45° FOLD MIRROR < I
(0

8.00

UNIT UNDER
TEST

/

LHORIZONTAL LINEAR
ACTUATOR (SCAN)

DIMENSIONS
IN INCHES

“ 136
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(! IAC IN HIGHBAY CLEAN ROOM
I

SANTA BARBARA RESEARCH CENTER
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..’ STRAY LIGHT---

b
k TEST CONFIGURATION
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MODIS POLARIZANCE
IS CHARACTERIZED WITH A

STAND-ALONE POLARIZER SUBSYSTEM
SANTA BARBARA RESEARCH CENTER
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/Tl~ APERTURESTO~

INTEGRATOR
SOURCE

/

● CYLINDER IS ROTATED 360 DEGREES
IN 15 DEGREE STEP INCREMENTS

/
MOTOR &
BEARINGS

TO ROTATE
CYLINDER

I

‘MGBC “
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APERTU3E TO IAC
SCAN MIRROR

1

\‘“

1

I
I

I

tlJ$dJ
MODISL+J

I

IFnfM To
APERTUIE

<

rDMCF



EM.TV Timeline.940415.XL Chart 1

ENGINEERING—.
VACUUM TIMELINE
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PFM.2X.TV Timeline.940429.XL Chart 2
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MODIS PROTOFLIGHT MODEL THERMAL-VACUUM TIMELINE
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Remaining Questions.1
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●

●

●

●

Can a suitable 16“ window be found to cover all spectral regions?
(Assuming we can live without a few bands in VIS & LWIR)

Polarization, Mirror Reflectance, & Pointing are only parameters
to be measured across the scan line. Any others needed?

How do we measure IR scatter/ghosting without MGBC on EM?
Will IAC work?

How long will each of these tests take? What special fixturing
is required?

What are restrictions on software for data reduction? Can we
re-use EM integration and evaluation software for PF?
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Early Testing Reduces Overall Technical Risk

Conversion of Structural Model: Moderate Risk

Delete Cube and Pointing’ Measurements, EM1/EMC: Low Risk

Delete One-g Gravity Release Assessment: Moderate Risk

Perform on PF; Difficulties Encountered Will Show Up Late

Maintain Polarization Measurements

Minimize Ambient Radiometric Testing. IR Bands Invalid Due to

High Backgrounds. Emphasize VIS, NIR, SWIR Tests

Maintain Thermal/Vacuum Radiometric Tests: Necessary to Evaluate

Cold Shielding & Cooler Performance. Emphasize IR Bands

Thermal Balance: Single Configuration

IAC for Registration Tests Before and in T/V (Dewar Stem Shift)

Perform Spectral Tests Before and in T/V (Limited Spectral in T/V)

Maintain Stray Light Tests on EM 065.


